(1.5 mL total volume). The tube with stock solution (I) was flushed with Argon and vortexed. In order to achieve 50% lower tracer and catalyst concentration, the stock solution (II), 0.50 mL the stock solution (I) was transferred via Ranin XLS pipet to another Argon-flushed Eppendorf safe-lock tube (1.5 mL) and 0.50 mL of methanol-d 4 was added.
1.b. Metronidazole activation
The stock solution (I) or (II) (0.50 mL) was transferred via Ranin XLS pipet into an Argon-filled medium-walled NMR sample tube (5 mm medium wall precision, 3.43 mm ID, 9 in. long, Wilmad glass P/N 503-PS-9) equipped with the Teflon tube extension (0.25 in. OD, 3/16 in. ID), which was approximately 7 cm long. The tube was attached to the previously described setup 2 through wye pushto-connect adapter. 2 The SABRE sample was activated by bubbling parahydrogen at 140 sccm for (~1 min) and at 20 sccm flow rate (~5 min) under ~6 atm parahydrogen (~50% para-fraction or ~80% parafraction); flow rate was controlled by the mass flow controller (Sierra Instruments, Monterey, CA, model number C100L-DD-OV1-SV1-PV2-V1-S0-C0).
1.c. 1 H SABRE hyperpolarization
1 H SABRE hyperpolarization procedure ( Figure S3 ) was performed similarly to that described earlier.
1 Briefly, the sample tube with activated catalyst and to-be-hyperpolarized substrate is placed in the fringe field of the magnet at 6±4 mT (measured with gauss meter), and parahydrogen is bubbled for ~30 seconds using the setup described above.
1.d. 15 N SABRE-SHEATH hyperpolarization
Activated at room temperature samples were cooled by placing them on ice for at least 3 minutes. This "temperature cycling" of samples yielded better signal enhancements in general.
15 N SABRE-SHEATH hyperpolarization procedure was conducted similarly to that described earlier. 1 The sample solution was bubbled with parahydrogen (~50% (SI) or 80% (main text) para-fraction 140 sccm (for ~1 min, at ~6 atm) inside the magnetic shield for a period of ~1 min. The Earth's magnetic field was attenuated using three-layered mu-metal shield (6 in. ID & 15 in. in length, part number ZG-206, Magnetic Shield Corp., Bensenville, IL), which was degaussed before use. The magnetic field was created using a custom-built solenoid coil and a power supply (GPRS series, GW INSTEK). After stopping parahydrogen bubbling the sample was quickly transferred from the shield to the Earth's magnetic field followed by sample insertion in the bore of 9.4 T magnet and acquisition of the 15 N NMR spectrum ( Figures S4 and S5 ). 15 N chemical shifts were referenced to external urea-15 N 2 sample calibrated to 77.6 ppm. 15 N peaks integrals were integrated with respect to a sample of neat pyridine-15 N (integral value was set to 1.00).
1.e. Calculation of SABRE polarization enhancement factors 1 H SABRE enhancements (Table S1 ) were calculated by comparing integral signal intensities of corresponding NMR peaks of the spectra of hyperpolarized and thermally polarized conditions.
S-4
SABRE-SHEATH enhancements were calculated by comparing integral signal intensities of all hyperpolarized NMR peaks obtained from the hyperpolarized sample in a 5 mm medium-walled NMR tube at 100 mM or 50 mM concentration of metronidazole and referencing it to the 15 N NMR signal from a thermally polarized ~12. Table S1 . Calculations of 15 N signal enhancements and polarization levels (P).
Experiments were performed with both ~80% parahydrogen (main text, maximum currently available in the laboratory) and ~50% parahydrogen (see Figures S3-S5 ). 
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